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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 4, 9-11, 18, and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Harootian (US Patent 5,303,373). 

As to Claim 1, Harootian teaches a plurality of optical fibers, each having a first 
and second end, whereby the fibers are bundled, fused, and tapered along their length, 
and providing a facet normal to the length of the fibers (col 2 lines 27-37), formed by 
means of cutting, polishing, or any similar method, (col 5 lines 41-43). 

As to Claim 4, Harootian shows the device as described above, wherein the core 
diameter of each optical fiber in the tapered region is smaller than the core diameter of 
each optical fiber in the non-tapered region (col 2 lines 27-37). 

As to Claim 9, Harootian shows the said device where the fibers comprising the 
fused section are uniformly stretched to provide a desired amount of coupling between 
the individual fibers (col 2 lines 38-56; col 6 lines 50-58). It is inherent that different 
amounts of stretch result in different degrees of coupling between fibers. 

As to Claim 10, Harootian teaches the device of claim 1 wherein at least one 
optical fiber has a different core size from at least one other optical fiber (col 4 lines 8- 
16). 
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As to Claim 1 1 , Harootian teaches a method of coupling light using a plurality of 
optical fibers, each having a first and second end, wherein the fibers are fused together 
along their length and tapered such that the core fiber diameters at the tapered end of 
the bundle are smaller than core fiber diameters at the untapered end of the bundle (col 
4 lines 67-68 and col 5 lines 1-5; col 2 lines 23-27, 38-57). In addition, Harootian shows 
a facet formed by cleaving, or a method of the like (col 4 lines 17-19), the fiber normal to 
the fiber length, as well as illuminating the facet with light (col 4 lines 17-19). 

Claims 18 and 19 are anticipated by the teachings of Harootian which describe a 
method where the fibers comprising the fused section are unifomily stretched to provide 
a desired amount of coupling between the individual fibers (col 2 lines 38-56; col 6 lines 
50-58). It is inherent that different amounts of stretch result in different degrees of 
coupling between fibers. As well, Harootian discloses a method wherein at least one 
optical fiber has a different core size from at least one other optical fiber (col 4 lines 8- 
16). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the difTerences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Harootian (US Patent 5,303,373) as applied to claims 1 and 1 1 above, and further in 

view of Basavanhally et al (US Patent 6,827,500). Basavanhally et al teaches a 
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plurality of optical fibers that are arranged in a hexagonal close packed array (figure 1 ; 
col 2 lines 11-15). The use of the teachings of Basavanhally et al with the device 
described above by Harootian would have been obvious to a person of ordinary skill in 
the art, as the hexagonal array described by Basavanhally et al minimizes unused 
space within the optical fiber bundle. 

Claims 3 and 12, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harootian (US Patent 5,303,373) as applied to claims 1 and 1 1 above, and further 
in view of Smith et al (US Patent 5,045,100). Harootian teaches the elements of claims 
1 and 1 1 , as discussed above. Smith et al discloses the use of a glass matrix for 
arrangement of optical fibers within a bundle (col 2 lines 51-55; col 1 lines 35-51). To 
one of ordinary skill in the art, it would have been obvious to couple the teachings of 
Harootian and Smith et al, for the purpose of unifomiity. The use of a glass matrix is 
beneficial as it provides material continuity between all elements of the optical fiber 
bundle, ensuring the optical fibers will behave in an appropriate manner. Using 
dissimilar materials in the construction of the fiber bundle increase the possibility of 
structural instability and behavior malfunction during the fusing, tapering, and stretching 
process. Since glass is a common material in fiber construction, it would be obvious to 
one skilled in the art to use glass as the material for matrix construction for the reason 
stated. 

Claims 7 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harootian (US Patent 5,303,373) in view of Smith et al (US Patent 5,045,100) as 
applied to claims 3 and 12 above, and further in view of Anthon et al (US Patent 
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6,41 1 ,762). Anthon et al discloses the use of a fluorosilicate glass matrix in the 
formation of optical fiber bundles (col 13 lines 1-16; figure A). Fluorosilicate offers a low 
refractive index doping agent, minimizing any light that may be passed from one optical 
fiber within the bundle to another. For this reason, it would have been obvious to one 
skilled in the art to use fluorosilicate as the specific glass matrix material. 

Claims 5, 6, 8, 14, 15, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Harootian (US Patent 5,303,373). 

As to Claims 5 and 14, Harootian teaches the claimed device of where all 
individual optical fibers fit precisely from one side of the corresponding imaging device 
to the other side of the bundle (col 3 lines 3-1 1 , 28-33). It would have been obvious to 
one skilled in the art that Harootian suggests a device that emits a plurality of pixels that 
correspond to individual fibers, this plurality of pixels then emitted as a single output 
from the device facet. As to Claims 6 and 15, Harootian shows the device described 
above as being coupled to two imaging devices, the nature of which is uncritical (col 4 
lines 17-24; figure 1). It would have been obvious to one skilled in the art that devices 
wherein a single optical input is delivered to the facet of the fused portion of the bundle 
and distributed to each optical fiber within the bundle may be used with the fused fiber 
bundle to allow the facet to receive a single optical input traveling in free space wherein 
this single input is distributed amongst all optical fibers within the bundle. As to Claims 
8 and 17, Harootian teaches the device as described above, wherein the diameter of 
the optical input at the unfused end of the given optical fiber is larger than the diameter 
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of the same optical input at the fused end of the given optical fiber (col 3 lines 34-43; col 
2 lines 22-26). 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harootian (US Patent 5,303,373). i-larootian discloses a plurality of optical fibers, each 
having a first and second end, whereby the fibers are bundled, fused, and tapered along 
their length, and providing a facet normal to the length of the fibers (col 2 lines 27-37), 
formed by means of cutting, polishing, or any similar method, (col 5 lines 41-43). Also, 
Harootian teaches the claimed device of where all individual optical fibers fit precisely 
from one side of the corresponding Imaging device to the other side of the bundle (col 3 
lines 3-1 1 , 28-33). It would have been obvious to one skilled in the art that Harootian 
suggests a device that emits a plurality of pixels that correspond to individual fibers, this 
plurality of pixels then emitted as a single output from the device facet. As well, 
Harootian shows the device, wherein the diameter of the optical input at the fused end 
of the given optical fiber is smaller than the diameter of the same optical input at the 
unfused end of the given optical fiber (col 3 lines 34-43; col 2 lines 22-26). 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harootian (US Patent 5,303,373) as applied to claim 20 above, in further view of 
Basavanhally et al (US Patent 6,827,500). Basavanhally et al teaches a plurality of 
optical fibers that are arranged in a hexagonal close packed array (figure 1 ; col 2 lines 
11-1 5). The use of the teachings of Basavanhally et al with the device described above 
by Harootian would have been obvious to a person of ordinary skill in the art, as the 
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hexagonal array described by Basavanhally et a! minimizes unused space within the 
optical fiber bundle. 

Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harootian (US Patent 5,303,373) as applied to claim 20 above, and further in view of 
Smith et al (US Patent 5,045,100). Smith et al discloses the use of a glass matrix for 
arrangement of optical fibers within a bundle (col 2 lines 51-55; col 1 lines 35-51). To 
one of ordinary skill in the art, it would have been obvious to couple the teachings of 
Harootian and Smith et al, for the purpose of uniformity. The use of a glass matrix is 
beneficial as it provides material continuity between all elements of the optical fiber 
bundle, ensuring the optical fibers will behave in an appropriate manner. Using 
dissimilar materials in the construction of the fiber bundle increase the possibility of 
structural instability and behavior malfunction during the fusing, tapering, and stretching 
process. Since glass is a common material in fiber construction, it would have been 
obvious to one skilled in the art to use glass as the material for matrix construction for 
the reason stated. 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harootian (US Patent 5,303,373) in view of Smith et al (US Patent 5,045,100) as 
applied to claim 22 above, and further in view of Anthon et al (US Patent 6,411,762). 
Anthon et al discloses the use of a fluorosilicate glass matrix in the formation of optical 
fiber bundles (col 13 lines 1-16; figure A). Fluorosilicate offers a low refractive index 
doping agent, minimizing any light that may be passed from one optical fiber within the 
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bundle to another. For this reason, it would have been obvious to one skilled In the art 
to use fluorosilicate as the specific glass matrix material. 

Claims 23, 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harootian (US Patent 5,303,373). As to claim 23, Harootian shows the device of 
claim 20 wherein the core diameter of each optical fiber in the tapered region is smaller 
than the core diameter of each optical fiber in the non-tapered region (col 2 lines 27-37). 
As to Claim 25, Harootian shows the said device where the fibers comprising the fused 
section are unifonnly stretched to provide a desired amount of coupling between the 
Individual fibers (col 2 lines 38-56; col 6 lines 50-58). It Is inherent that different 
amounts of stretch result in different degrees of coupling between fibers. As to Claim 
26, Harootian teaches the device of claim 20 wherein at least one optical fiber has a 
different core size frpm at least one other optical fiber (col 4 lines 8-16). 

Conclusion 

The prior art made of record and not relied upon Is considered pertinent to 
applicant's disclosure. The cited US Patents to Anthon et al (6,477,301) and Hudson 
(3,912,362) show other related fused, tapered optical bundles. 

All of the prior art cited by the applicant in the Information Disclosure Statements 
filed on May 17, 2004, July 7, 2004, October 8, 2004, and November 29, 2004 have 
been considered and made of record. Note the attached initialed copy of form PTO- 
1449. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rhonda S. Peace whose telephone number is (571) 
272-8580. The examiner can nomially be reached on M-F (8-5pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272- 2344. 

Infomriation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomriation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Rhonda S. Peace 
Examiner 

Group Art Unit 2874 




John D.Lea 
Primary Ejdbdner 




